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(54) Title: HEAD WORN STEREOSCOPIC DISPLAY DEVICE. PARTICULARLY FOR DISPLAYING TELEVISION PICTURES 

(57) Abstract 

A head worn 
stereoscopic display device, 
particularly for displaying 
television pictures, having 
more than one screen (1, 
2) facing each eye, which 
screens display the full picture 
in mosaic-like parts with 
overlapping edges (OO'RS, 
TUWX). Primary optical 
elements (3, 4j directing the 
light paths side by side are 
arranged in the light paths 
from the screens ( 1 , 2) to 
the centre (K) of the eye; 
the edges (if) or said optical 
elements (3, 4) cannot be seen, 
and thereby the part pictures 
of the screens ( 1 , 2) make 
up a single compound picture 
without any boundaries. 
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HEAD WORK STEREOSCOPIC DISPLAY DEVICE, 
PARTICULARLY FOR DISPLAYING TELEVISION PICTURES 



The invention relates to a head worn 
stereoscopic display device, particularly fcr 
displaying tele vis ion pictures , having more 
than one screen facing each eye, which screens 
display the full picture in mosaic-like parts 
with overlapping edges. Optical elements 
directing the light paths side by side are 
arranged in the light paths from the screens to 
the pupil of the eye; the edges of said optical 
elements canned be seen, and thereby the part 
pictures cf the screens ma k e up a single 
compound picture without any boundaries. 

The first attempt tc- present a more 
realistic picture of the natural or artificial 
environment was a table stereoscope (David 
Brewster ) displayed at the London World 
Exhibition m 18 51/ the viewer loo King into 
this device saw two pictures of the same object 
made at different angles. The majority of the 
modern video helmets and glasses display 
television pictures on the same principle. Head 
worn devices are described in the Japanese 
Patent No. 2-12S007, German Patent No. 1103961, 
Hungarian Patent Mo . 87 474 3, and m the r JS 
Patents No. 5 12372 S, 4 8 97715, 537155 6, 527 6471 
and 4706117; these devices have a television 
screen for both the left and the right eye, 
said screens are placed in a rigid ccver and 
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exactly, the pictures seer, bv the left e v e and 
- 1 - 1 - r i. g . i u ?yc, r = sp6CL i Vci.y, appear virtually 
if; trcr/u ci trie head ci the viewer m a 
a - s l_ a r c e c r s c me m e t r e s , a n c rr. e r o e into a 

— t ^ .-^ " ,-\ »^ : r- i i -r- 

i h tr c Grume n i a r a e screed t e 1 e v i s i g u sets 
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^ - ■ ~ t r n e a c wo r n nuiuatJie screens { s rn a 1 1 e r 
than. 1", viewed through lenses, the visual 

a . i ■ J ^ <r u-- 1 luc _ -r _ c v i ^ ^ ; : O i ^ _ I tr CSC b G 

msreaseo by increasing the optical 
magnification theoretically at will . However, 
this is 1 1 rr. 1 1 e ci by the r e s o 1 u 1 1 c n o f the 
television picture, because the lines of the 
picture are getting mo re ana rr.o r e visible, 
which is rather disturbing. It is known 1 rom 
experience that toe picture on an LCD screen 
consisting of e.g. 18 000C picture elements 
: pixels) disintegrates, i.e. breaks up into 
points, when the visual angle is Larger than a 
relatively sitali value; therefore, the increase 
in magnification cannot ce continued. 
Nevertheless, tne visual angle should be 
increased, because the experience of reality is 
directly proportional to the visual ancle. 

It is therefore the oooect of this 
invention to pre vide a television picture 
c i ?. p i 5 v Qe'.ict, wn ere - u s i n o s c r e ^ n - ^ ^ 
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given resolution - the dimensions of the 
picture car; be further increased without 
deteriorating the resolution, i.e. the picture 
quality. This can be achieved by placing more 
than one screen - instead of one - in front of 
both the left and the right eye, and 
assert ling the pictures of said screens 
continually for the eyes by optically tiding 
the separating frame zones of the szreens. 

The invention is based cn the recognition 
that television pictures can be assembled 
without any boundaries, if the screens iisp'-ay 
the full television picture in mosaic- like 
parts with overlapping edges (repeating the 
same picture zones; ; and primary optical 
elements directing the light paths sice by side 
are arranged m one or every one cf the light 
paths starting from the bigger car: of the 
screens beyond cne of the so-called picture 
eauivalent lines, expediently the rr. lddle one 
called joining line, and arriving in the 
central point cf the corresponding eyeball; and 
the edges of said optical elements, hindering 
the view of the picture, are made invisible. 

The object of this invention can be 
accomplished by three sorts of optical 
elements, namely wedge prism, plane mirror ana 
lens, if said ootLcai elements have an 
optically effective edge running parallel to 
the joining line of the overlapping picture 
:cnc of the corresponding screen ; in a given 
light path) , said optically ef fective edge is 
sharp or it seems as a line for the eye looking 
at, because it is a narrow edge sarface, the 
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plane cf which passing through the central 
point cl the eyeball; said primary optical 
elements and screens are arranged in the spate 
relative to each other and the central point of 
tne eyeball i n such a manner that the 1 1 g n t 
paths starting from the bigger part cf tne 
screens beycna the joining line and arrivinc in 
the central point of the eyeball define 
polyhedrons having sections between said 
primary optical element is- ana the centre of 
tne eyeball t c aching each other along a pi ane 
:r planes containing the optically effective 
edge is) and the centre of the eye-hall. 

Actually, the light paths passing through 
the pupils reach as far as the eyeground, and 
not only as the centres of the eyeballs. As the 
diameter cf the pupils changes depending on the 
light intensity, and, on the other hand, the 
situation changes too, as the eyeball turns m 
tne eyehole , but the centre c f the eyeball 
rema:ns stationary; therefore, it is convenient 
to regard this point as the end of the .Light 
paths . 

In the most general embodiment cf the 

oevice according to the irventicn, mere than 
one screen are placed in front of both tne left 
and the right eye, tne picture columns of said 
screens (vertical edges of tne pictures) being 
parallel to each other; and primary optical 
e-ements -directing tne light paths side by side 
are arranged in one or ever y o n e of the 1 1 gh t 
oaths start ma iron the bigger part cf the 
screens beyond tne joining line, and arriving 
in the centra-, point of the eyeball. A fecusmo 
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element, preferably a magnifying lens cr lens 
system, extending over the full cross section 
of the light paths is placed between the 
eyeball and the primary optical element (s). 

In a preferred embodiment, further 
magnifying lenses are placed in the light paths 
to increase the magnification. To achieve a 
more compact device, the light paths can be 
broken by mirrors. The frame carrying the 
screens and the optical elements can be fixed 
to the head by means of bands cr a helmet 
provided with earphones or loudspeakers. 

The present invention will new be 
described by way of examples with reference to 
the accompanying drawings, in which; 

Fig. 1: rays of light starting from two 
screens, passing through two wedge prisms and 
arriving in a point-like pupil P, where the 
distance between the screens and the wedge 
prisms is si, 

Fig. 2: rays of light starting from two 
screens, passing through two wedge prisms and 
arriving in a point-like pupil F, where the 
distance between the screens and the wedge 
prisms is s 2 , 

Fig. 3: rays of light, starting from two 
screens, passing through two wedge prisms and 
arriving in a point-like pupil P, where the 
distance between the screen and the wedge prism 
is s 3 , 

Fig. 4: rays cf light starting from two 
screens, passing through two wedge 
arriving m a dot- like pupil, 
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the light 



ana a 



Fig. c: ine picture cn screen 1/ and a 
diagram shewing the change c: 
intensity of the picture, 

Fig. 6: the picture on screen 2 
diagram shewing the change or the light 
intensity or the picture/ 

Fig . 7 ; the picture united by the wedge 
prisms, and a diagram sh:win: the change of the 
light intensity of the united picture, 

Fig, 8: comic ma t ion of the pictures of two 
screens by two wedge prisms, 

Fin. ~> : ccrrmratior. of tne pictures of two 
screens by one wedge prism, 

Fig. 10: combination cf the pictures of 
four screens by four wedge prisms, 

Fig. 11: combination <: f the pictures of 
two screens by one mirrcr. 

Fig. 12: combination if the pictures of 
two screens by two mirrors, 

Fio. 13: combination cf tne pictures of 
t wo screens b y two lenses, 

Fig. 14: combination cf the pictures cf 
four screens ty four Lenses, 

Fig. 15: a schematic top -view of a 
preferreu emb od i m e n t cf t h e d e v ice accord ino to 
the invention, without the means fixing the 
device to the head, 

Fig. 16: a schematic sice elevationai view 
cf another preferred embodiment of the device 
according to tne invention, without the means 
fixing the device tc the heat, 

Fig. 17: a schematic front elevationai 
view o: tne device acccramc tc Fit. 16, 
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without the means fixing the device to the 
head, and 

Fig. 18: a perspective view of the device 
according to Fig. 16, fixed to the head. 

As shewn m Fig.l, two screens 1 and 2 are 
placed .side by side at a distance t measured 
between their frames; said screens are arranged 
m front of a pupii P (considered as a point i 
at a distance d; between the screens and the 
oupil F , two wedge prisms 3 and A are placed at 
.= distance s x from said screens; rays cf liaht 

iron the screens 1 and 2 travel tc the pupil ? 

not along a straight line but they are 

refracted by the optically effective surfaces 

of the prisms. According to Fig. 2, there is a 
distance s 2 at which the rays of light starting 

from the adjacent edges of the screens 1 and 2 
coincide with each other after the wedge 
prisms. According to Fig. 3, if the distance s 3 

between the sreens and the wedge prisms 3 and 4 
is greater than s ?f the rays cf light from 

adjacent edges of screens 1 and 2 do not reach 
the pupil F. 

At a given distance d between the screens 
1, 2 and the pupil P, the distance s 2 depends 

on the distance t between the screens, and - at 
a given refractive index n - en the prism angle 
a of the weage prisms 3 and 4. If the distance 
t is increased, the distance s 2 and/ or the 

prism angle a must be increased, too. The 
relation between a distance s 2 meet in a given 

conditions and the variables d, t, n and a can 
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be de:en..r.ed by "athemaiicai functions as 
we 1 1 . 

As s h own in Fig. 4 , in the case of a real, 
spot--i>:e pupil r , the adiacent edge :o-e5 of 
the screens I and 2 can be overlapped for the 
viewer. Going from the point Z on the right 
side screen 2 to the left, the point L is the 
last one frorr. which a ray of light can reacn 
any point c: the pupil P throuah the extreme 
point C or the right side wedge prist: 4, as 
indicated by the rays of light i>, and i M . Going 

further to the left beyond the cent L, a ray 
of light from tne point J can reacn only the 
naif of the pupil on the right side of point V, 
and a ray of light from the point I can arrive 
cniy at point M of tne pupil P. Therefore the 
light intensity seen oy the viewer aecr eases 
gradually to zero iron the point L of the 
screen towards the point I. Similarly, the 
point E on tne left side can be seen with full 
1 urn. i n o u s i t y , but w n e n a d v a n c l n g t o w a r d s t h e 
point G , the light intensity fal^s linearly to 
zero. Since the E-G section of the left side 
screen 1 an:: the I-L section of the right siae 
screen 2 overlap each other, the light 
intensities add and complement each other at 
any point. Naturally, if the overlapping parts 
of the screens represent the same thing, the 
two images coin :ide and appear as a single 
image. If the screens 1 and 2 represent the 
left and tne right side of tne sane picture, 
respectively, overlapped on the sections EG and 
I , as s ho wn in rig. z- and r , ^ s i n a 1 e , 
c c n 1 1 n u cue image v i j. 1 be seen a:: o rams to Fig. 
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7, i.e. the images on screens 1 ana 2 merge 
into one another imperceptibly, ana the light 
intensity f is equalised. 

In Fig. 8, the screens I ana 2 are 
arranged in such a manner that their picture 
columns {vertical edges of the pictures) are 
parallel to each other, the boundaries 00 ana 
WX of the overlapping parts of the pictures are 
parallel to the vertical edges R3 ana TU of the 
pictures, the widths of the overlapping zones 
COR5 and TUWX of the pictures are equal and 
amount to 10-50 ; o of the total widths of the 
screens. The overlapping cones OORS and TUVfX 
represent the same an the screens 1 and 2, so 
the corresponding picture columns, called 
picture equivalent lines, represent the same as 
well. The rays of light starting from the 
picture equivalent lines coincide after passing 
point C, as indicated with broken and dotted 
lines in Fig. A. The middle of the picture 
equivalent lines, i.e. the bisecting line of 
the overlapping zone of each picture, called 
joining line, is indicated as line PQ and ijv, 
respectively, in Fig. 8. 

The wedge prisms 3 and 4 join along the 
line II which is para lie] to the joining lines 
Pj arid UV . An important condition of merging 
tne screens I and 2 togethet without any 
boundaries is that, tne line II should not be 
visible for the eye. This is possible if said 
line is sufficiently near the pupil, 
advantageously nearer than i cm; m this case, 
the eye cannot focus to said line which becomes 
dim. If the end of the wedge prisms along tne 
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line li is not formed sharply but by a narrow 
edge surface - this is advantageous when 
grinding the prists tc eliminate chipping -, 
tne p^ane of said eace surface sncuxG pass 
tnrough the central point K of the eyebai I , 
because in this case tne forward looking eye 
focuses said edge surface on the eyegrcund (on 
tne spot of the Keen sight) as a line. However, 
tne pupil of an eyeball turneu to the side sees 
said edge surface a little fret the side, in 
such a manner that said surf ace is focused on 
tne retina as a stripe, which car. ce somewhar. 
disturbing. Tne .me 11 or the above mentioned 
edge surface- is called jointly the optically 
effective euge of tne optical element in 
ques 1 1 on . 

The wedge prisms 3, A and the screens 1, 2 
are arranged m the space relative to each 
•other and the central point K of tne eyeball in 
sucn a manner that the light patns starting 
frorr. the bigger part 0?OQ of the screen 1 
beyond the joining line PC and arriving in tne 
central point. K of tne eyeball define a 
polyhedron KAZGCF IBAFKOQ IC ; a no the light paths 
starting from the bigger part T J7Y:' of the 
screen 2 beyond the joininc line UV ana 
reaching the central point K of tne eyeball 
define another polyhedron KLJKYt'IBEbNZVi r ; ^ ne 
sections of said polyhedrons between the wedge 
prion 3 and the centre K, on one side, and tne 
wedge prism A and the centre K, on the ether 
side, touch each other along a plane that 
contains the optically effective euges 11 ana 
the centre K of the eyecall. A focusmu element 
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13a extending over the full cress section cf 
the light paths is placed between the centre K 
cf the eyeball and the primary optical 
element's), i.e. the wedqe prisms 3 and *3 . The 
focusing element consist of a magnifying lens 
or lens system. 

Fig. 9 shows how pictures on two screens 
can be united by a single wedge prism for each 
eye. Accordingly, two ad j cluing screens 7 and 8 
are arranged in front oi the left eyeball I, 
and a wedge prism 11 is placed in the light 
path between the screen " and the pupil P ^ in 

sucn a manner that its optically effective edge 
is m contact wi th the plane de fined by the 
joining line of the other screen 8 and the 
centre K 5 cf the eyeball 3, and the ancles 

between the optically effective surfaces of 

said wedge prism 11 and the plane of the 

corresponding screen 7 are smaller than 20°; 

similarly, two adjoining screens 9 and 10 are 

arranged in front of the right eyeball 6, and a 

wedge prism 12 is placed in the light path 

between the screen 10 and the pupil ?6 in such 

a manner that its optically effective eage is 

in contact with the plane defined by the 

joining line of the other screen 9 and the 
centre K 6 of eyeball 6, and the angles between 

the optically effective surfaces of said wedge 
prism 12 and the plane of the corresponding 
screen 10 are smaller tnan 20°. A focusing 
element 13 is arranged in front of the eyeball 
5; the optica, axis of said focusing element 13 
is identical with the straight line connecting 
the centre Kz of the eyeball 3 with the middle 
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of the joining line of the screen 6. Similarly. 



a focusing el erne n t 14 i 



arrange; 



in from 



the eyeball 6; the optical axis of said 
focusing element 14 is identical with- the 
straiaht line connect ina the c enure of the 

eyeoail 6 with the middle of the joining line 
of the screen 9. The angle between the optical 
axes of said focusing elements 10 anc 14 is 
smaller than 15° . 

Fig. 10 sr.o^s now pictures of four screens 
car. be united by means of four wedge pnsrts. In 
this case, four screens are arranged in the 
sane plane s imme t r ical 1 y to a horizontal and a 
vertical axis, m front of boon the left eye 
and the right eye. A first wedge prism 1 ^ is 
inserted in the light path between the two 
upper screens If and 16 and the centre K of tne 
eyeball; and a second wedge prism 2 0 is 
inserted in the light path between the two 
lower screens 18 and 19 and the centre K of tne 
e yen all. The wedge p r l sms 17, 2 0 t ouch e a z n 
other along their optically effective edges, 
i.e. refracting edges, ana their base surfaces 
are turned to the opposite directions; said 
prisms are arranged in sucn a manner that their 
refracting edges are parallel to the horizontal 
axis, one of t h e optically effective sulfates 
of each p r i sm is m a commo n plane, called ma i n 
p lane, wh i c h is parallel to the plane c f the 
screens; the other optically effective surface 
cf each prism forms an angle with the main 
plane, which angle opens tcwaro the screens. A 
third wedge prism 2 1 is inserted in tne 1 1 z h t 
path bet ween the two left sice screens 10 and 
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13 and the centre K cf the eyeball; and a 
fourth wedge prism 22 is inserted in the light 
path between the two right side screens 16 and 
19 and the centre K of the eyeball. These wedge 
prisms 21, 22 touch each ether along their 
optically effective edges, i.e. refracting 
edges, and their base surfaces are turned to 
tne opposite directions; said prisms are 
arranges in such a manne r that their refracting 
edges are parallel to the vertical axis, one of 
tne optically effective surfaces cf each prism 
i s in a comnon plane , which i s the main plane ; 
Tne intersection Q of the horizontal and 
vertical axes,. the intersection P. of the 
horizontal and vertical cptically effective 
eiges (here refracting edges) cf the wedge 
p r i sns , the op 1 1 ca 1 axis of the focus in g 
element 23 and the centre K of the eyeball are 
placed along a straight 1 ine being 
perpendicular to the plane c f the screens 15, 
1'-, 16, 19. The wedge prists 17, 20, 21 , 22 can 
be made of glass or a transparent plastic 
material, they can be stuik together by an 
optical adhesive, or even they can be formed as 
a single transparent body. 

Fig . 1 1 shows how the pictures of two 
screens can be uni ted by a plane mirror for 
each eye. in this case, two separate (not 
adjoining) screens 24 and 2 ^ r el one to the left 

eyeball 5; in the light path between the screen 
z <\ anu the pupil P 5 , a plane mirror 26 is 

placed m such a manner that its optically 
effective edge is in a plane defined by the 
joining line of the other screen 25 and tne 
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centre K 5 c: the eyeball 5, ana i;< reflecting 
iurface f o rms an angle of 3/2 w i t h said cla n e , 
while the reflected screen 24 ferns ar. angle cf 
16 0° -3 with the plane o: the ether screen 2c. 
S iir.i 1 a r 1 y , two separate ( r.c t ad j o i n i ng ; screens 
2 7 and 2 3 ceiong to the right eyeball t; in the 
light path between the screen 2 1 and the pucil 
?c' a plane mirror 29 is placed m seen a 

manner that its optically effective edge is in 
a plane defined by the 'cmina line of the 
other screen 2 b ana tne centre K r of the 

eyeball 6, and its reflecting surface makes an 
angle c f o / 2 with said plane, while t n e 
reflected screen 2 7 forms an ancle of" 1 8 0 ° - w 
with the plane of the other screen 2c. In frent 
of the eyeball. 5, a focusing element 30 is 
placed, the optical axis of which coincides 
with tne straight line connecting the centre K& 

of the eyeball 5 with the middle of the i c l n l n g 
line of the screen 25. In like manner, a 
focusing element 31 is placed in front of tne 
eyeball 6 , the optical axis cf which coincides 
with the straight line connecting the centre K/ 
of the eyeball 6 with the middle of the joining 
line of the screen 2'?. The angle between the 
optical axes of he focusing elements 3 1 and 31 
i s sma 1 1 e r than 15°. 

Fig. 12 shows how the pictures of two 
screens can be united by two plane mirrors fcr 
each eye. In this case, two separate (not 
adjoining screens 32 and 3 3 be 1 one to tne left 
eyeball b; in eacn cf the two light paths 
b e t w e e n t h e t wo screens 32, 3 3 a n d the p u p i i 
F 5/ a plane mirror 34 and 3b, respectively, is 
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placed in such a manner that their optically 
effective edges coincide and perpendicularly 
intersect tne straight line passing through the 
centre K 5 cf tne eyeball 5 and coinciding wi:n 

the optical axis of the recusing element 3 6 
placed in front of the eyebai 1 Z> . The plane 
mirrors 34 and 3 5 form an angle y and 3 , 
respectively, with said straight line, while 
the corresponding screens 32 and 3 3 form', angles 
cf 90°-y ana 90°-o , respectively, with the 
plane mirrors 34 and 35. Similarly, two 
separate ;nct adlcininq) screens 3 7 and 38 
belong to the right eyeba 1 1 6 ; in the 1 lght 
path between the screen 3 7 and "he pupil P- , a 

piar.e mirror 39, while in the light path 
between the screen 38 and the pupil F 6 , a plane 

mirror 40 is placed in such a manner that their 
cp tic ally effective edges coincide and 
perpendicularly inter seer the straight line 
passing through tne centre K6 cf the eyeball 6 
and coinciding with the optical axis of the 
focusing element 41 placed in front of the 
eyeball 6. The plane miners 39 and 4 0 make an 
angle e and x , respectively, with said straight 
line, while the corresponding screens 37 and 36 
fcrm angles cf 9 0°-e and 90°-i , respectively, 
with the plane mirrors 39 and 40. The angle 
between the optical axes of the focusing 
elements 3 0 and 3 1 is smaller than 15°. 

Fig. 13 shows how the pictures of two 
screens can be united by twe magnifying lenses 
for each eye. In this case, two adjoining 
screens 4 2 and 4 3 arc placed in front of tne 
left eyeball 5; in each of the two light paths 
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between the twc screens 42, 43 and the pupil 
P 5 , a magnifying ier.s 44 and 4 5, respectively, 

is placed as a primary optical element in such 
a manner that their optically effective eases 
coincide and perpendicularly intersect the 
straight line passing through the centre K~ of 

the eyeball 3 and coinciding with the optical 
axis of the focusing element 4 6 placed in front 
of the eyeball 5. The optical main planes of 
said magnifying lenses 44, 45 coincide with 
eacn other, wniie their optical centres flush 
with the plane defined by the centre Kc cf the 

eyena^i b, the centre cf tne screen 42 and the 
centre of the screen 43. Similarly, two 
ad joining screens 4^ and 4 6 are placed m front 
of the right eyeball 6; in each cf the two 
light paths between the two screens 4^, 48 ana 
the pupil ? 6 , a magnifying lens 4 9 and 50, 

respectively, is placed as a primary optical 
element m such a manner that their optically 
effective edges coincide and perpendicularly 
intersect the straight line passing through tne 
centre K t of the eyeball 6 and coinciding with 

the optical axis of the focusing element 5: 
placed m front cf the eyeball 6. Tne optica... 
main planes of said magnifying lenses 4 9, 50 
coincide with each other, while their optical 
centres flush with the plane defined bv the 
centre K 6 o: the eyeball 6, the centre cf tne 

screen 4 7 and the centre of the screen 46. The 
angle between tne optical axes of tne focusing 
e 1 erne n t s 4 c and 5 1 is smaller than I 5 ° . 

hows now pictures of four screens 
means of four magnifying 
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lenses. In this case, four screens are arranged 
in front of both the left and the right eye in 
the same plane, s imme t r icaliy to a horizontal 
and a vertical axis. In each of the four light 
paths between the four screens 52, 53, 54, 55 
and the pupil, a magnifying lens 56, 57, 58, 59 
is placed as primary optical element. The 
magnifying lenses 56, 57, 58, 59 touch each 
ctner along their optically effective edges. 
The intersection 0 of the horizontal and 
vertical axes, the intersection F of the 
horizontal an: vertical optically effective 
edges cf the magnifying lenses 56, 57, 56, 59, 
the optical axis of the focusing element 60 ana 
tne centre K of the eyeball are placed along a 
straight line. 

Fig. I: shows another embodiment of the 
arrangement according to Fig. 6. The LCI- 
screens 63 and 64 t rans i I lumma ted by 
electrof iucroscen: lamps 61 and 62 are placed 
in adioininc covers 6 5 and 6 6 fixed - together 
with wedge prisms and 68 as prim.ary optica, 
elements, magnifying lenses 69 and 70, and a 
focusing element H formed by a lens system cf 
two members - to a frame 72. Similarly, the LCD 
screens 75 and 76 transillummated by 
electrof luorescent lamps 73 and 74 are placed 
in adjoining covers 77 and 78 fixed - together 
with wedge prisms 79 and 80 as primary optical 
elements, magnifying lenses 61 and 82, and a 
focusing element 8 3 formed by a lens system cf 
twc members - to a frame 84. The frames ^2 ana 
8 4 are surrounded by a housing 8 5 which has 
openings facing the eyeballs 5 and 6 for 
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locking in tic . The frames 71 and 64 car. be 
sr. if tec inside the housing 8: along a 
constraint path parallel to a straight line 
connecting one centres K 5 and K r: , and thereby 
they can re set in front of the pupils Fr and 
P 6 . The housing 85 is fixed to the head by a 
band, a band systen cr a helmet mot shown m 
the drawing ) . 

Fig. lr illustrates an embodiment of the 
devices according to Fig. It. in this 
embodiment, the rays ot light are bent by 
mirrors t o a o h 1 e ve a cornea c t a r r a n o emen t of the 
elements m a housing 8 6 sitting close to the 
rorc-neaa, wnich :s none aovan t a a ecus and 
aestneticai tnan the housing 81 protruding 
horizontally in front of the eyes. 

According to Figs. 16 ana i", the lower 
mirror 87 on the left side is arranged i n the 
light path between the left side focusing 
e 1 emen t 8 8 and t he we dg e prisms 8 ?■ , 90, and 
f o rms a n angle of abou t 4 5 ° , prefer ab I y 
^°- r0 / with the optical axis of the left side 
focusing element 86. The upper m.rrc: 91 on the 
left side is arranged in the light path between 
the lenses 92, 9 3 and the screens 9€, 9"? 
transi 1 lummated by the lamps 9A anc 95, 
respectively, and forms an angle of about 4 5°, 
p r e r e r ao - y _ >! r ° ± I 5 ° , wit h the p 1 ane of the 
screens St, 9T. The elements on the right side 
of the heau 109 aro arranged similarly. The 
lower mirror 98 on the right sice is arranged 
m the light path between the right side 
recusing el en:: 99 and the wedge prisms 100, 
1 C I , and i o rms an angle of about 45°, 
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preferably 4 5 0 ±15 0 , with the optical axis of 
the right side focusing element 99. The upper 
mirror 1C2 on the right side is arranged in the 
light path between the lenses 103, 104 and the 
screens 1 CH , 108 trans illuminated by the lamps 
105 and 100, respectively, ar.d forms an angle 
of about 45% preferably 45°rl5°, with the 
plane cf the screens 10", 106. The elements on 
the left side of the head 109 are fixed 
together by a rigid f rame 110 fitted with a 
clearance into the housing 111; said frame 110 
zan be shifted parallel to the straight line 
tonne c ting the pupils. Similarly, the elements 
on the right sice of the head 109 are fixed 
together by a rigid frame 112 fitted with a 
clearance into the housing 111; said frame 112 
can be shifted parallel to the straight line 
connecting the pupils. 

Fig. 16 is a perspective view showing the 
embodiment according to Figs. 16 and l n fixed 
to the head 109. According to the drawing, the 
housing 111 is placed in front of the eyes and 
the forehead; a band 113 running around the 
head 109 is fixed to both ends of said housing. 
The nana HO is hollow for placing the electris 
wiring. A loudspeaker (earphone; 114 is placed 
over the left ear in the downwards widened part 
Cif said band. Another loudspeaker (not shown; 
is placed similarly over the right ear. Another 
headband 110 is fixed to the band 113 by means 
cf joints to distribute the load on the head 
and partly relieve the ridge of nose, which is 
sensitive to the lead. A cable ll" 7 connects the 
band 113 with an operating unit (net shown) 
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transmitting the viae: z> x-^ic _ , 
and the supply voltage to the head worn unit. 

The operating unit can be e.g. a computer, 
videc camera, video recorder cr television 
receiver. In a preferred emrcdiment, t n e 
operating unit is a computer transmitting 
several consecutive details of a programmed 
"virtual reality" landscape to the head worn 
unit; said details cc r r e spend to the 1 oo king 
angle of both the left eye ana the riant eye; 
the transmission occurs in the form of vioeo 
signals, the number of which corresponds to tne 
numoer of the screens. If appropriately 
detailed and realistic pictures are programmed, 
tne device according to the invention assures 
that tne spectacle appearing seemingly on a 
giant panorama screen seen at a distance of 
about 3 to r metres and at a visual angle of 
about 60° fi 1CC°, depending on the setting, 
presents an ex t rao rdir.ary expe r l ence of 
reality, the viewer enters virtual. y into tne 
repr e sen tea strange space of three dimensicna- 
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What is claimed is: 



1. Head worn stereoscopic display device, 
particularly for displaying television 
pictures; comprising 

picture display neans and optical elements 
fixed to a common frame; and 

electronic connections to video signal sources, 
characterized in that more than 
one, preferably two or four screens belong to 
both the left and the right eye; the picture 
columns of said screens are parallel to each 
other; said screens display the full picture in 
parts with overlapping edges; the boundary of 
the overlapping parts of the pictures is 
parallel to tho edges of the pictures; the 
width of the overlapping zones of the pictures 
amounts to 10-50 % of the total width of the 
screen; primary optical elements, particularly 
wedge prisms, plane mirrors or lenses, 
directing the light paths siae by side are 
arranged in one or every one of the light paths 
starting from the bigger part of the screens 
beyond the middle picture equivalent line, 
called joining Jme, and arriving in the 
central point of the corresponding eyeball, in 
such a manner that they have an optically 
effective edge running parallel to the joining 
line of the overlapping picture zone, said 
optically effective edge is sharp or it seer.s 
as a line for the eye looking at, because it is 
a narrow edge surface, the plane of which 
passes through the central point of the 
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eyeball; said primary optical elements and 
screens are arranced i:t the space relative tc 
each ether and the central point cf the eyeball 
in such a manner that the light paths starting 
from the bigger part cf the screens beyond the 
joining line and arriving in the central pcint 
of the eyeball, define polyhedrons having 
sections between said primary optical 
element (s- ana the centre of the eyeball 
touching each other along a plane or planes 
containing the optically effective e a a e ; s '■ ana 
the centre cf the eyeball; ana a focusing 
element/ preferably magnify mo: lens or lens 
system, extending ever the fuii cress section 
cf tne light paths is pi aced m front cf the 



e venal is , perpendicularly to sai 



Diane s : 



2 . r.'e v ice as c 1 a l me u i n claim I , c h a r a c - 
t e r i z e a m that further mirrors or wedge 
prisms for tending, ana lenses for focusing the 
light paths are arranged m any section of said 
1 * g n t paths. 

3. Device as claimed in claim 1 cr 2, char- 
a c t e r 1 c e a in that a pair if screens 
(65, 64 and 75, 76, respectively) arranged side 
by side is placed m front cf each eyeball (5 
ana 6;; two wedge prisms (67, 68;- touching 
along their refracting eoges and having base 
surfaces turned tc the opposite directions are 
arranged between tne left eyeball \b\ and the 
two screens (63, 6^, facing saic eyeball (5;; 
ana similarly, cws wedge prisms (79, 8C; 
touching alone their refractiho edoes ana 
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having base surfaces turned to the opposite 
directions are arranged between the righc 
eyeball (6} and the two screens (75, 16) facing 
said eyeball ( 6 } . 

4. Device as claimed in any one of claims 1 to 

3 , character i zed in that a 
magr.i tying lens (69, 70, 61, 62) is arranged in 
the light path between the optically effective 
surface of each wedge prism (67, 56, 19, 80) 
and the corresponding screens (63, 64, 75, 76). 

5. Device as claimed in any one of claims 1 to 

4 , en a racter i zed ir* that a lower 
left side mirror (57) is arranged in the light 
path between the left side focusing element 

(86' and the wedge prisms (89, 9C), and the 
plane of said rarrcr (87) forms an angle of 
45°±i5° with the optical axis of the left side 
focusing element ( 8 S ) ; and similarly, a lower 
right side mirror (93) is arranged in the light 
pain between the right side focusing element 

(99) and the wedge prisms (100, 101), and the 
plane of said mirror (98) forms an angle of 
45°±15° with the optical axis of the right side 
focusing element (99) ; ana an angle between the 
lower left side mirror (87; and the lower right 
side mirror (96) is not larger than 15° 

6. Device as claimed in any one of claims 1 to 
4 , characterized in that an upper 
left side mirror {9D is arranged in the light 
path between the left side wedge prisms [89, 
90; and tne left side screens (96, 97;, said 
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upper left side mirror (91: ana the lower 
side m i r rc r (87, to rm an ancle nor larger < 
1 1 ° ; ana s imi larly, an upper r l gh t side mi : 
:iC^. is arranged m the light oath between 
ri ght side wedge prisms i ICO, 1CI < and 
right side screens (107, 108:, said uppe r r . 
side r.irror (102) and the lower right : 
itirrcr (98 ■■ form, an angle not larger than . 
ani the upper left side mirror (91 ! and 
upper right side mirror (102) form an angle 
iaraer than 15° . 



nan 



tie 
:ht 
. ae 



~ . cevice as claimed in any one of ilai^is 1 tc 
4 , c h a r a c t e r i z e d in that the left 
siae screens (62, 64) , the transillumination 
lamps {CI, 62^ and the magnifying lenses (69, 
70 1 , the wedge prisms (67, 68) and the left 
siae focusing element pi) are fixed together 
by means of a rigid frame P 2 > ; and similar: 
the right side screens P5, 76) , 
trans illuminating lamps (73, 74- ana tne 
magnifying -enses (61, 82), the wedge prisms 
( 7 > , SO : ana the right si de focusi n g e 1 erne n t 
<c3: are fixed together joy means of a rigid 
frame (84); the rigid frames P2, 84) and said 
elements fixed tc said frames are surrounded cy 
a housing (85.; having openings for looking 
into; said rigid frames (72, 84. can Le shifted 
msiae said housing (35) along a constraint 

o a straight line connecting tne 
cf tne left siae eyeball p'> and 
the centre fK r: ' of the rignt side eveoall [ 6 :■ . 



patn parallel 
centre (PU ;■ 
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8. Device as claimed in any one of claims 1 to 
6, characterized in that the left 
side screens (96, 97), the transiiluminating 
^arnps (94, 95) belonging to said screens, the 
upper left side mirror (91), the left side 
magnifying lenses (92, 93), the left side wedge 
prisms (89, 90;, the lower left side mirror 
{67; ana the left side focusing element (88) 
are fixed together by means of a rigid frame 

(110) ; and similarly, the right side screens 
(10", 1C8), the transilluminatmg lamps (105, 
10c- belonging to said screens, the upper right 
side mirror ( 1 0 1 ; , the right side magnifying 
lenses (103, 104;, the right side weage prisms 
(100/101), the lower right side mirror (93- ani 
the right side focusing element (99: are fixed 
together by means of a rigid frame (112); the 
rigid frames (11C, 112) and said elements fixed 
to said frames are surrounded by a housing 

(111) having openings at the eyeballs; said 
rigid frames (110, 112) can be shifted inside 
said housing (111) along a constraint path 
parallel to a straight line connecting the 
centres of the eyeballs. 

9. Device as claimed in claim 1, c h a r a c- 
terized in that two adjoining screens 
P, 8) are arranged m front of tne left 
eyeball (5), and a wedge prism (11) is placed 
in the light path between one screen P) and 
the centre (K 5 'i of the eye m such a manner 

that its optically effective edge is in contact 
with the plane defined by the -jo mi no line of 
the other screen (8) and the centre ( PP cf tne 
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left eyeball ;5), and the angies be:weer. tine 
optically effective surfaces of said wedge 
prism (11: and the plane cf the screens (~, £. 
are smaller :nan 2 0 ° ; similarly, two adjoining 
screens {9, 10) are arranged in front of the 
right eyeball (6), and a wedge prism (12) is 
placed in the light path between one screen 
(10 i ano the centre (K 6 , of trie eye-tail (t> m 

such a manner that its o p 1 1 c a 1 _ y sirGctiv^ e d g e 
-s ir. contact with the piano defined by the 
joining line of the other screen (0 \ and the 
centre [K^\ of the eye, and the angles between 

the optically effective surfaces cf said wedge 
or isn (12) ana the p 1 ane o f the screens ( 9 , 1 0 ) 



10. Device as claimed in nan 1, charac- 
terized in that four screens are 
arranged m front of both the left side eye ana 
the right side eye in the same plane, 
simrr.etrical ly to a horizontal and a vertical 
axis; a first wedge prism il" : ; is inserted m 
the light path between the two upper screens 
ill, 16: and the centre (Ki of the eyeball; and 
a second wedge prism {20) is inserted m tne 
light path between: the two lower screens (15, 
19: and the centre (K; of one eyeball; said 
wedge prisms ( 1 7, 2C; touch each other along 
their optically effective edges, i.e. 
refracting edges , and their oase surfaces are 
turned to the opposite directions; saic wedge 
prisms ;1~\ 20. art arranged ^n such a manner 
that tneir refracting edges are parallel to the 
horizontal axis, one c f the optically effective 
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surfaces of each prism is in a common plane, 
called mam plane, which is parallel to the 
plane of the screens (15, 16, 16, 19), the 
other optically effective surface of each prism 
and the main plane form an angle opening toward 
the screens; a third wedge prisrr. (21) is 
inserted in the light path between the two left 
side screens (15, 18; and the centre ( K ■■ cf the 
eyeball; and a fourth wedge prisrr. (22; is 
inserted In the light path between the two 
right side screens (16, 19; and the centre (K) 
of the eyeball; these wedge prisms (2i, 22; 
touch each other alone their optically 
effective edges, i.e. refracting edges, and 
their base surfaces are turned to the opposite 
directions; said wedge prisms (21, 22) are 
arranged in such a manner that their refracting 
edges are parallel to the vertical axis, one of 
the optically effective surfaces of each prism 
is in a ccrrunon plane, which is the mam plane; 
the intersection ( Q } of the horizontal and 
vertical axes, the intersection (R'j of the 
horizontal and vertical refracting or optically 
effective edges, the optical axis of the 
focusing element (23) and the centre ( K ; cf the 
eyeball are placed along a straight line being 
perpendicular to the main p^ane. 

11. Device as claimed in claim 1, c h a r a c- 

terized in that two screens C:A, 2 5) 

belong to the left side eyeball (5); a plane 

mirror (2t> is piaceu in the light path between 
one screen (24) and the centre (K^; oi the 

eyeball in such a manner that its optically 
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effective edge is in the plane defined by the 

~ c 1 r* i n - line of the o t h e K s c vp ei 1 ^ ^ ■ a ^ ~* r h ^ 
centre (Kc.i c: the eyeball, and its reflecting 

s erf ace makes an angle of 3/2 with saia plane, 
while the "crresponiina screen (24) fonts an 
angle of h^-fi with the plane cf the other 
screen (25); and similarly, two screens (22, 
2 3 1 belong to the right side eyeball [€) ; a 
plane rr. 1 r r c r * 1 9 ' is placed _ n the light path 
b e t we en one screen ( 2 7 > and the centre ( K ^ ) c f 

tne eyeball in such a manner that its optically 
effective eage is in a plane defined by tne 
join::: line cf the itner screen \2o'- and tne 
centre ( K e : c f the eyeba 11 ( t ) , and its 

reflecting surface makes an angle cf o/2 with 
said plane, while the corresponding screen (27) 
forms an angle cf 180°-d> with the plane of the 
■1 the r screen i 2 6 i . 

12. tevice as clairr.ed m clam 1, c h a r a c- 

"". e r ■ c o d m that two screen? (32, 33; 

"■clone to tne left siuo eyeball (b: ; a plane 

nirrcr (34, 3b: is placed in each of the two 

iight paths between the two screens (32 / 33) 
one tne centre (Kb; of the eyeball (5) m such 

manner that their optically effective edges 
coincide ana perpendicular iy intersect the 
straight line passing through the centre (K5) 
of tne eyeball (5) and coinciding with tne 
optica* axis o: tne focusing element (36; ; tne 
piane mirrors i 34 , 35 ;■ make an angle y and 6 , 
respectively, with said straight line, while 
the corresponding screens '31, 33; form angles 
of 90°-y anc 90°-c , respectively, with the 
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plane of the plane mirrors (34, 35); and 
similarly, two screens (37, 38) belong to the 
right. side eyeball (6;; a plane mirror (35, 40) 
is placed in each of the two light paths 
between the two screens (37, 38) and the centre 
(K 6 ) of the eyeball (6) in such a manner that 

their optically effective edges coincide and 
perpendicularly intersect the straight line 
p-assing through the centre (K 6 ) of the eyeball 

( 6 1 ana coinaauig with the optical axis of the 
focusing element (41); the plane mirrors (39, 
4} make an angle e and x , respectively, with 
said straight line, while the corresponding 
screens (37, 38 ) form angles of 90°-e and 
90°-i , respectively, with the plane mirrors 
(3 9, 4 0 i . 

13. Device as claimed in clairr. 1, c h a r a c- 
terized in that a magnifying lens (44, 
45 i is placed as a primary optical element in 
each of the twc light paths between the two 
left side screens (42, 43) and the centre (K 5 ) 

of the left eyeball (5) in such a manner that 
their optically effective edges coincide and 
perpendicularly intersect the straight line 
passing through the centre (K 5 ) of the eyeball 

lb) and coinciding with the optical axis of trie 
focusing element (46>; the optical main planes 
of said magnifying lenses (44, 45) coincide 
with each ether, while their optical centres 
flush with the plane defined by the centres of 
the screens (42, 43) and the centre (Kd of the 

eyeball (5); and similarly, a magnifying lens 
(4 9, 50 ! is placed as a primary optical element 
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in each cf the twc light paths between the two 
right side screens (4^, 4S: and the centre {K-5 



of the right eyeball ( 6 } in such a marine r 
their optically effective edges coincide and 
perpendicularly intersect the straight line 
passing through the centre (K t ; cf the eyeball 

(t ; and coinciding with the optical axis of toe 
.focusing element (51 the optical main planes 
of said magnifying lenses (49, 50; coincide 
with each ether, while their optical cent ret 
flush with the plane defined by the centres of 
the screens ( 4 " , 46; and the centre (K ? : cf the 

eyeball / 6 ; . 

14. Device as claimed in claim 1, c: h a r a c- 
t e r i r. e d ir. that four screens !52, 53, 
54, 55 j are arranged on front cf both the left 
ana the right eye ir. the sane plane, 
si tune tr ical 1 y to a horizontal and a vertical 
axis; in each oi the four light paths n tweet 
the four screens (52, 53, 54, 55) uu tno 
centre ( K > cf the eyeball, a magnifying lens 
(5c, 57, 56, 59) is placed as primary optical 
element, said magnifying lenses (56, 57, 58, 
59) touch each other a. one their optically 
effective edges; and the intersection :i» of 
the horizontal and vert ice 1 . axes, tno 
intersection < ? ; of the horizontal and vertical 
optically effective edges of the magnifying 
lenses (56, 5~\ 58, 59*, the optical axis o: 
the focusing element (60) and the centre (K) of 
the eyeball are pi a ceo along a s 
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15. Device as clair.ed in any one of claims 1 tc 

14, characterized m that the 
optically effective edge of the primary optical 
elements is nearer to the pupil than 5 cm. 

16. Device as claimed in any one of claims 1 to 

15, characteri zed m that the 
housing (111) containing the screens and the 
optical elements is provided with a hollow band 
( 1 1 3 > running around the head (109; ana having 
a loudspeaker ( 114 ) near the left ear and 
another loudspeaker near the right ear; the two 
s ides of said band (113; are connec t ed by 
another headband (lie) fixed to saic band (113) 
by means of joints (115) and running round on 
the top of the head (109). 

1 " . Device as claimed in any one of claims 1 to 

16, characterized in that the 
screens and the loudspeakers are electronically 
connected to a computer by means of a cable 
[ 1 1 7 ) , said computer producing video signals, 
the number of which corresponds to the number 
of the screens, and a monophenic or 
stereophonic sound signal. 
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AMENDED CLAIMS 

[received by the International Bureau on 24 Ma^ch 1997 (24. 03. 97); 
original claim 1 amended; renaming claims unchanged (2 pages}] 

Head worn stereoscopic display device, particularly for 
displaying television pictures, comprising 

- screens and optical elements fixed to a holder means, 
particularly to a common frame, and electronic connections for video 
signal sources, said screens having a rectangular shape, the corners of 
which being rounded-off in given case; 

- more than one, preferably two or four screens belong 
separately to both the left and the right eye of the user of said device, 
said screens displaying parts of a full picture with overlapping edges, 
and the corresponding edges of the pictures appeanng on said screens 
are parallel to each other, and the boundary/boundaries of the 
overlapping zone(s) of said pictures is/are parallel to the edges of the 
pictures; and 

- the width/height of said overlapping zonet s) of said pictures 
amount( s) to about 10-50% of the total width/height of each screen; 
said stereoscopic display device 

comprising 

- primary optical elements for each eye of the user, parti culary 
wedge pnsm(s), and/or plane mirrorfs), and/or lens(es) having 
optically effective edge(s) parallel to the bisector ("picture equivalent 
line" or "joining line" ) of said overlapping zone(s ); 

- said primary optical element(s) directing light paths (light 
beams) side by side; said light paths starting from the bigger part of 
screens and extending to the central point (K) of user's eyeball 
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belonging to said screens; said bigger part of screens extending to the 
bisector of said overlapping zone(s); 

- said light paths containing a polyhedron-shaped part 
extending between the primary optical element(s) and the central point 
(K) of the user's eyeball; and said primary optical element(s) and 
screens being arranged in relation to each other and to the central point 
(K) of the given eyeball in such a way, that the polyhedron-shaped 
parts of said light paths are touching each other along a plane or planes 
containing the optically effective edge(s) of said primary optical 
element(s) and the central point (K) of the eyeball; and 

- a lupe or lupe-system being arranged between each eyeball 
and the primary optical element(s) belonging to this eyeball, said lupe 
or lupe-system being perpendicular to said plane(s) extending over the 
full cross-section of said polyhedron-shaped parts of said light paths 
(Fig. 8 and Fig. 14). 

2. Device as claimed in claim 1, characterize din that 
further mirrors or wedge prisms for beinding, and lenses for focusing 
the light paths are arranged in any section of said light paths 

3. Device as claimed in claim I or 2, characterized in that 
a pair of screens (63, 64 and 75. 76, respectively) arranged side by 
side is placed in front of each eyeball (5 and 6); two wedge pnsms (67, 
68) touching along their refracting edges and having base surfaces 
turned to the opposite directions are arranged between the left eyeball 
(5 1 and the two screens (63, 64) facing said eyeball (5), and similarly, 
two wedge prisms (79, 80) touching along their refracting edges and 
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